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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a thermally releasable type tacky sheet capable of 
forming and ensuring a sufficient interval between cut pieces formed by cutting processing 
of an adherend and withstanding heat treatment at the time of expanding a thermally 
expandable layer. 

SOLUTION: This thermally releasable type tacky sheet is obtained by forming a thermally 
expandable layer containing thermally expandable microspheres and a tacky layer 
containing a tacky substance on at least one surface of a substrate 1 having heat 
resistance and stretchability. The substrate 1 can be composed of a heat 
stabilizer-containing flexible vinyl chloride film, a stretchable pxilyester film, a flexible 
polyolefin film or a sheet, a rubber-based polymer sheet or a multilayered film or sheet, or 
the like, comprising the substrate materials. The thermally expandable layer and the tacky 
layer may integrally be formed. The thermally expandable layer 2 and the tacky layer may 
be formed on one surface of the substrate 1 and the tacky layer containing the tacky 
substance may be formed on the other surface of the substrate 1 . 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thermally 
releasable type tacky sheet capable of forming and 
ensuring a sufficient interval between cut pieces formed 
by cutting processing of an adherend and withstanding 
heat treatment at the time of expanding a thermally 
expandable layer. 

SOLUTION: This thermally releasable type tacky sheet 
is obtained by forming a thermally expandable layer 
containing thermally expandable microspheres and a 
tacky layer containing a tacky substance on at least one 
surface of a substrate 1 having heat resistance and 
stretchability . The substrate lican be composed of a^^ 
fieatstabilizeT^containing flexible vin 
stretcfrable polyester film, a flexible polyolefin film of a > 
^ sheet;jar^^ the like, comprising 

the substrate materials. The thermally expandable layer and the tacky layer-may-integrally-b^ 
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.formed==T=he thermally expandable layer 2 and the tacky layer may be formed on one surface 
of the substrate 1 and the tacky layer containing the tacky substance may be formed on the 
other surface of the substrate 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] <this invention:relates:to:the"heat ablatio^ 

sensitive adhesive sheet which can exToliSe easily ^f^^ 

[0002] 

[Description of the Prior Art] In case the cut bodies, such as a semiconductor wafer and a multilayer- 
capacitor sheet, are cut to the piece of cutting of a predetermined size, the heat ablation type pressure 
sensitive adhesive sheet which prepared the pressure-sensitive binder layer containing a foaming agent 
on high elasticity films, such as plastics, or the sheet base material as a pressure sensitive adhesive sheet 
for sticking on the cut body and carrying out ablation recovery of the pieces of cutting, such as a cut 
chip, easily is known (JP,50-13878,B, JP,5 1-24534,8, JP,56-61468,A, JP,56-61469,A, JP,60-252681,A, 
etc.). This heat ablation type pressure sensitive adhesive sheet aims at coexistence with the adhesion 
holding power which is equal to cutting processing of an adherend, and easy ablation recovery of the 
formed piece of cutting. That is, at the time of recovery of the piece of cutting, while this pressure 
sensitive adhesive sheet has high adhesiveness at the time of attachment with an adherend, since a 
foaming nature pressure-sensitive binder layer foams or expands by heating, the front face of a pressure- 
sensitive binder layer changes in the shape of irregularity and adhesion declines or loses by reduction of 
an adhesive-face product with an adherend, it has the feature that the aforementioned piece of cutting 
can be exfoliated easily. 

[0003] However, in the above-mentioned heat ablation type pressure sensitive adhesive sheet, the 
interval between the pieces of cutting at the time of carrying out cutting processing of the adherend is 
dense, therefore - for example, it is difficult in applying to piece recovery methods of cutting which 
have the need of producing a crevice, between the pieces of cutting, such as the pickup recovery method 
which holds the side of a semiconductor chip and carries out ablation recovery in the manufacturing 
process of electronic parts in order to prevent the injury on surface IC circuit, and the recovery method 
of the multilayer-capacitor chip which prevented re-adhesion of the formation chip through the binder 
for carrying out the ** form of the ceramic powder 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention can form and secure 
gap sufficient between the pieces of cutting formed of cutting processing of an adherend, and is to offer 
the heat ablation type pressure sensitive adhesive sheet which can be equal to the heat-treatment at the 
time of moreover expanding a heat expansibility layer. Other purposes of this invention are to offer the 
heat ablation type pressure sensitive adhesive sheet which can raise the operability and the workability 
in ablation and a recovery process of the piece of cutting formed of cutting processing of an adherend. 
[0005] 

[Means for Solving the Problem] They found out not deforming by heat-treatment and completed this 
invention while they could form interval sufficient between the pieces of cutting after cutting processing 
of an adherend, when this invention persons constituted the base material from the film or sheet which 
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has specific physical properties in the heat ablation type pressure sensitive adhesive sheet equipped v^ith 
the heat expansibility layer on the surface of the base material, as a result of inquiring wholeheartedly, in 
order to attain the aforementioned purpose. 

[0006] That is, this invention offers the heat ablation type pressure sensitive adhesive sheet in which it is 
the heat ablation type pressure sensitive adhesive sheet by which the heat expansibility layer containing 
a thermal-expansion nature minute sphere and the adhesive layer containing the adhesion matter were 
prepared in one [ at least ] field of a base material, and the aforementioned base material has thermal 
resistance and elasticity. 
[0007] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained in detail, 
making a drawing reference if needed. Drawin g 1 is the outline cross section showing an example of the 
heat ablation type pressure sensitive adhesive sheet of this invention. In^this:example~the:therm^ 
exp^Lsiojvgatui'er adte 
separator~34s further earried-out^d^^ 

[0008] A base material 1 does not serve as a base material of thermal-expansion nature adhesive layer 2 
grade, and consists of material which has a flexible function and the thermal resistance of the grade 
which does not spoil mechanical physical properties by heat-treatment of the thermal-expansion nature 
adhesive layer 2. A^-sueh^a^mMerialTXnmltila^ 
thermostaMlizer-content elas^^^^ 
elasticityL:pdlyolefinelfilmlo^ 

matSial^niatMMJs mentionedrM addition, as for a base material 1, it is desirable to have the sectility to 
cutting meanses, such as a cutter used in the case of cutting of an adherend. 

[0009] As a thermostabilizer in the aforementioned thermostabilizer content elasticity vinyl chloride 
film or a sheet, epoxy compounds, such as mineral salt; epoxidation soybean oil, such as organotin 
compound; 3 basic lead sulfates, such as metallic-soap; dialkyl tin dilaurate, such as a dibasicity lead 
stearate, a lead stearate, a calcium stearate, a barium stearate, a zinc stearate, and a magnesium stearate, 
dialkyl tin maleate, and dialkyl tin mercaptide, a lead oxide, dibasicity phosphorous acid lead, and ortho 
silicic-acid lead, etc. are illustrated. Especially, a metallic soap and an organotin compound are 
desirable. 

[0010] These thermostabilizers are independent, or they can be used, combining them two or more sorts. 
As a desirable combination in the case of using together two or more sorts of thermostabilizers, 
combination with epoxidation soybean oil etc. is mentioned the combination of dialkyl tin dilaurate and 
dialkyl tin maleate, the combination of a zinc stearate and a barium stearate, a calcium stearate, a zinc 
stearate, and if needed, for example. 

[001 1] the addition of a thermostabilizer - the vinyl chloride system resin 100 weight section ~ 
receiving — for example, 0.5-10 weight section — it is 1 - 5 weight section grade preferably On the 
aforementioned elasticity vinyl chloride film or a sheet, it is desirable to add KIRETA, such as 
phosphorous acid ester (triphenyl phosphorous acid ester etc.), in addition to a thermostabiUzer. the 
addition of KIRETA - the vinyl chloride system resin 100 weight section - receiving ~ for example, 
0.1-3 weight section ~ it is a 0.3 - 1.5 weight section grade preferably Moreover, ultraviolet ray 
absorbents, such as anti-oxidants, such as other stabilizers (2, 6-G t-butyl-p-cresol, etc.), for example, 
alkylphenols, and a benzotriazol [2-(2'-hydroxy-5-methylphenyl) benzotriazol] etc., etc. may be added 
by the elasticity vinyl chloride film or the sheet. 

[0012] Vinyl chloride copolymers, such as a vinyl chloride vinyl acetate copolymer besides the 
homopolymer of a vinyl chloride, a vinyl chloride-ethylene copolymer, a vinyl chloride-propylene 
copolymer, a vinyl chloride-acrylic-ester copolymer, a vinyl chloride vinylidene chloride copolymer, a 
vinyl chloride-acrylonitrile copolymer, a vinyl chloride-maleate copolymer, a EVA(ethylene 
vinylacetate copolymer)-vinyl chloride graft copolymer, and a polyurethane-vinyl chloride graft 
copolymer, are also contained in the resin which constitutes the aforementioned thermostabilizer content 
elasticity vinyl chloride film or a sheet. In addition, when the non-thermal-resistance elasticity vinyl 
chloride film or sheet which does not contain a thermostabihzer is used for a base material, a base 
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material deforms by heat-treatment of a pressure sensitive adhesive sheet, and the surface smooth nature 
of the pressure sensitive adhesive sheet itself is spoiled, as a result workability, such as piece recovery of 
cutting, falls remarkably. 

[0013] As the aforementioned elasticity polyester film or a sheet A saturated polyester (for example, a 
polyethylene terephthalate, a polybutylene terephthalate, etc.), Denaturation polyolefmes (for example, 
acid denaturation polyolefme; epoxy denaturation polyolefmes, such as acrylic-acid denaturation 
polyethylene and acrylic-acid denaturation polypropylene etc.) or rubber system polymer (For example, 
thermoplastic elastomer, such as an ethylene-propylene rubber, polyester elastomer, and ethylene-acrylic 
rubber etc.) etc. — blend; — the film or sheet which consisted of polyethylenenaphthalate etc. is 
illustrated In addition, when the usual polyethylene-terephthalate film which does not have elasticity is 
used as a base material, it is difficult to form and secure gap sufficient between the pieces of cutting 
after cutting of an adherend. 

[0014] The film or sheet which consisted of resins which have the hard segment which consists of 
polypropylene etc., and the soft segment which consists of an ethylene propylene rubber etc. as the 
aforementioned elasticity polyolefme film or a sheet; a film or a sheet etc. which consists of elastic 
polyethylene is mentioned. 

[0015] As rubber system polymer which constitutes the aforementioned rubber system polymer sheet 
Natural rubber, polyisoprene rubber, butadiene rubber, 1, 2-polybutadiene, Chloroprene rubber, a 
styrene butadiene rubber, a nitrile rubber, isobutylene isoprene rubber. Ethylene-propylene rubber, an 
acrylic rubber, an epichlorohydrin rubber. Silicone rubber, a fluororubber, polyurethane rubber, 
chlorosulfonated polyethylene, A polysulfide rubber, a chlorinated polyethylene, thermoplastic 
elastomer (for example, a styrene system, a polyurethane system, a polyester system, a fluorine polymer 
system, thermoplastic elastomer polyamide, etc.), etc. are mentioned. Also in these, for example An 
acrylic-acid alkyl ester-2-chloro ethyl-vinyl-ether copolymer, An acrylic-acid alkyl ester-acrylonitrile 
copolymer, an ethylene-vinyl acetate-acrylic-ester copolymerization elastomer, Acrylic rubbers, such as 
an ethylene-acrylic-ester copolymer; A dimethylsiloxane system. Silicone rubber, such as a methyl vinyl 
siloxane system, a methylphenyl vinyl siloxane system, and methyl fluoro alkyl system silicone rubber; 
A hexafluoro propene-fluoride vinylidene copolymer, Fluororubbers, such as a hexafluoro propene- 
fluoride vinylidene-4 fluoride [ ethylene ] copolymer, a tetrafluoroethylene-propylene copolymer, and a 
tetrafluoroethylene-perfluoro methyl-vinyl-ether copolymer, etc. are used in many cases. In addition, the 
polymer which constitutes the above-mentioned base material 1 may be a bridge formation object. 
[0016] A base material 1 may be the monolayer object of the aforementioned base-material material, and 
may be the multilayer object which combined the aforementioned base -material material suitably. By 
considering as the multilayer object which combined a proper base-material material, improvement in 
the workability in the mechanical rigid grant to a base material, the heat-resistant improvement in a base 
material, improvement in adhesion with the thermal-expansion nature adhesive layer 2 or the below- 
mentioned adhesive layer 4, and the cutting process of an adherend etc. can be aimed at. 
[0017] Conformity] is usually about 250% or more preferably about 10% or more pace-of-expansion 
[JIS K71 13 at the time of hauling fracture of the film which constitutes a base material 1, or a sheet 
(sheet), or JIS K 7127 (film) from the point of the expandability of the interval between the pieces of 
cutting after adherend cutting. Althoirghit-is notii mite d rin order not-to h angrdov^ 
eSpeciSlylhe-upper4imit^f41ie^ 
'adfierend,-it4s:abouti8 

[0018] Although the thickness of a base material 1 can be suitably chosen in the range which does not 
spoil the operability or the workability in each process, such as attachment to an adherend, cutting of an 
adherend, ablation of the piece of cutting, and recovery, generally it is 10 micrometers - about 10mm. In 
order that the front face of a base material 1 may raise adhesion with the adjoining layer, retentivity, etc., 
chemical or coating processing by the physical processing and under coat agent (for example, adhesion 
matter mentioned later) of the surface treatment of common use, for example, a chromate treatment, 
ozone exposure, flame exposure, high-pressure electric shock exposure, ionizing radiation processing, 
etc. may be performed. 
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[0019] The thermal-expansion nature adhesive layer 2 contains the thermal-expansion nature minute 
sphere for giving the adhesion matter and thermal-expansion nature for giving adhesiveness. In addition, 
in the example of drawin g 1 , although one layer (thermal-expansion nature adhesive layer 2) possesses 
two functions, adhesiveness and thermal-expansion nature, in this invention, these two functions may be 
made to separate and the heat expansibility layer which shows the adhesive layer which has 
adhesiveness, and thermal-expansion nature may be prepared. For example, you may form the heat 
expansibility layer containing a thermal-expansion nature minute sphere, and the adhesive layer 
containing the adhesion matter in one [ at least ] field of a base material in this sequence. Especially on 
these specifications, unless it writes clearly, a thermal-expansion nature adhesive layer is included in any 
concept of a heat expansibility layer and an adhesive layer, and is explained. 

[0020] As the aforementioned adhesion matter, although the binder (or adhesives) of common use can 
be used, generally a thermal-activation nature binder, water or an organic-solvent activation nature 
binder, a pressure-sensitive binder, etc. are used. 

[0021] As a thermal-activation nature binder, a hot-melt system binder and the thermofusion nature resin 
of the low melting point are contained, and in ordinary temperature, although adhesion is weak,ca^ 
cpressuri^seMitiA^Knder^^ 

mentioned at the time of the heat which strong adhesion discovers by heating. 

[0022] Moreover, as a pressure-sensitive binder, a rubber system pressure-sensitive binder ran-a crylic^ 
pressure=sensitive3iMeva^tyrene-conjuga block-copolymer system pressure-sensitive binder, 

a silicone system pressure-sensitive binder, an ultraviolet-rays hardening type pressure-sensitive binder, 
the creep property advanced type pressure-sensitive binder that blended the low melting point (200 
degrees C or less of melting points [ Especially ]) heat dissolution nature resin are mentioned, for 
example (for example, references, such as JP,56-61468,A, JP,61-174857,A, JP,63-17981,A, and JP,56- 
13040,A). 

[0023] As the aforementioned rubber system pressure-sensitive binder, the pressure-sensitive binder 
which made natural rubber and various synthetic rubber base polymer, the pressure-sensitive binder 
which made base polymer the silicone rubber represented with dimethylpolysiloxane are mentioned. 
[0024] As an acrylic pressure-sensitive binder, acrylic-acid (meta) alkyl ester for example, a methyl 
ester, ethyl ester, propyl ester, and isopropyl ester ~ Butyl ester, isobutyl ester, s-butyl ester, t-butyl 
ester, Pentyl ester, hexyl ester, heptyl ester, octyl ester, 2-ethylhexyl ester, iso octyl ester, isodecyl ester, 
Dodecyl ester, tridecyl ester, pentadecyl ester, hexadecyl ester, Heptadecyl ester, octadecyl ester, nona 
desyl ester, Acrylic-acid (meta) cycloalkyl ester, such as CI -20 alkyl ester, such as EIKO sill ester The 
pressure-sensitive binder which makes base polymer the acrylic polymer (a homopolymer or copolymer) 
using one (for example, a sort, such as C3-20 cycloalkyl ester, such as cyclopentyl ester and cyclohexyl 
ester) or two sorts or more as a monomer component can be illustrated. 

[0025] Moreover, the pressure-sensitive binder which makes base polymer the copolymer of the 
aforementioned (meta) acrylic-acid alkyl ester (or cycloalkyl ester) and other monomers aiming at 
reforming of an adhesion property etc. as an acrylic pressure-sensitive binder can also be used. As a 
monomer (comonomer) besides the above, for example, an acrylic acid, a methacrylic acid, Carboxy 
ethyl acrylate, carboxy pentyl acrylate, Carboxyl group content monomers, such as an itaconic acid, a 
maleic acid, a fumaric acid, and a crotonic acid; A maleic anhydride. Acid-anhydride monomers, such as 
an anhydrous IKOTAN acid; (meta) Acrylic-acid 2-hydroxyethyl, Hydroxyl content monomers, such as 
acrylic-acid 2-hydroxypropyl and acrylic-acid (meta) 4-hydroxy butyl;^-A~styrene-sulf onie -aGid,-(Meta) 
AS^llyftompouM^ulfonic^^^ 

content :monomeF[v^suGh"as:an ae^^ machine content 

monomer [, such as 2-hydroxyethyl acryloyl phosphate, ]; (meta) — an acrylamide ~ N-butyl (meta) 
acrylamide, N-methylol (meta) acrylamide. Amide (N-substitution) system monomers, such as N- 
methylol propane (meta) acrylamide; (meta) Acrylic-acid aminoethyl, Acrylic-acid (meta) alkylamino 
alkyl system monomers, such as acrylic-acid N and N-dimethylaminoethyl; (meta) Acrylic-acid 
methoxy ethyl, (Meta) Acrylic-acid (meta) alkoxy alkyl system monomers, such as acrylic-acid ethoxy 
ethyl; N-cyclohexyl maleimide, (Meta) Maleimide system monomers, such as N-isopropylmaleimide; 
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N-methyl itaconimide, Itaconimide system monomers, such as N-ethyl itaconimide; N-(meth) 
acryloyloxy methylene succinimide, Succinimide system monomers, such as an N-(meta) AKURU roil- 
6-oxy-hexamethylene succinimide ;cVmytacet^tep^propionic-acid vinyl, N vinylpyrrolidone, a methyl 
vinyl pyrrolidone, Vinyl system monomers, such as styrene and an alpha methyl styrene; Acrylonitrile, 
cyanoacrylate system monomer [, such as a methacrylonitrile, ]; (meta) ~ epoxy-group content acrylic 
monomer [, such as metaglycidyl aery late, ]; (meta) — an acrylic-acid polyethylene glycol — Glycol 
system acrylic ester monomers, such as an acrylic-acid polypropylene glycol; (meta) Acrylic-acid 
tetrahydrofurfuryl, (Meta) Fluorine (meta) acrylate, silicone (meta) acrylate, etc.. The acrylic-ester 
system monomer which has a heterocycle, a halogen atom, a silicon atom, etc.; Hexane JIORUJI (meta) 
acrylate, Ethylene GURIKORUJI (meta) acrylate, propylene (poly) GURIKORUJI (meta) acrylate, 
(Poly) Neopentyl GURIKORUJI (meta) acrylate, pen TAERISURITORUJI (meta) acrylate, 
TORIMECHI roll pro pantry (meta) acrylate, pen TAERISURITORUTORI (meta) acrylate, 
Dipentaerythritol hexa (meta) acrylate, epoxy acrylate, Olefin system monomers, such as polyfunctional 
monomer; isoprenes, such as polyester acrylate and urethane acrylate, a butadiene, and an isobutylene; 
vinyl ether system monomers, such as vinyl ether, etc. are mentioned, these monomers — one sort — or 
two or more sorts can be used 

[0026] Also in the above-mentioned adhesion matter, the point of the simple nature of attachment 
operation with an adherend to a pressure-sensitive binder is desirable. In addition, like the above- 
mentioned example, when the adhesion matter and the thermal-expansion nature minute sphere are 
contained in the same layer, it is desirable to use it, choosing the adhesion matter which does not restrain 
foaming or expansion of a thermal-expansion nature minute sphere at the time of heating as much as 
possible. The above-mentioned adhesion matter is independent, or can be used combining two or more 
sorts. 

[0027] You may blend proper additives other than a slime, such as cross linking agents (for example, an 
isocyanate system cross linking agent, an epoxy system cross linking agent, etc.), tackifiers (for 
example, a rosin derivative resin, a polyterpene resin, a petroleum resin, an oil soluble phenol resin, 
etc.), a plasticizer, a bulking agent, and an antioxidant, with an adhesive layer. 
[0028] What is necessary is just the minute sphere which carried out the endocyst of the matter which 
gasifies easily by heating of an isobutane, a propane, a pentane, etc., and expands as a thermal- 
expansion nature minute sphere into the husks which have elasticity, for example. The aforementioned 
husks are usually formed by thermoplastics, the thermofusion nature matter, the matter that explodes 
according to thermal expansion. As matter which forms the aforementioned husks, for example, a 
vinylidene-chloride-acrylonitrile copolymer, polyvinyl alcohol, a polyvinyl butyral, a 
polymethylmethacrylate, a polyacrylonitrile, a polyvinylidene chloride, a-polysulfonefetc. are 
mentioned. A thermal-expansion nature minute sphere can be manufactured by the method of common 
use, for example, the coacervation method, interfacial polymerization, etc. As a thermal-expansion 
nature minute sphere, commercial elegance, such as a microsphere [a tradename and the Matsumoto 
Yushi-Seiyaku make], can also be used. 

[0029] The mean particle diameter of a thermal -expansion nature minute sphere has desirable about 1-50 
micrometers from points, such as dispersibility and a thin layer plasticity, for example. Moreover, in 
order to reduce efficiently the adhesion of the adhesive layer which contains the adhesion matter by 
heat-treatment as a thermal-expansion nature minute sphere, that in which a coefficient of cubical 
expansion has the moderate intensity which does not explode until it becomes especially 10 or more 
times 5 or more times is desirable. In addition, when the thermal-expansion nature minute sphere which 
explodes in a low expansion coefficient is used, or when the thermal-expansion agent which it does not 
%*>H*>ic>tc>ic*>H>i:>N4c>ic>»:*«:ic* jg uscd, thc adhcsivc-facc product of an adhesive layer and an adherend is not 
fully reduced, but good detachability is hard to be obtained. 

[0030] the base polymer 100 weight section which forms the thermal -expansion nature adhesive layer 2 
although the amount of the thermal-expansion nature minute sphere used changes also with the kinds ~ 
receiving - for example, the 10 - 200 weight section - it is the 25 - 125 weight section preferably In 
addition, when separating and forming a heat expansibility layer and an adhesive layer, the amount of 
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thejheffi^^expansion^^ 
of the weight as^opposed ^ 

[0031] On the method which applies a sHme, a thermal-expansion nature minute sphere, and the coating 
Hquid that contains a solvent if needed on a base material 1, and suitable separator (releasing paper etc.), 
the thermal-expansion nature adhesive layer 2 applies the aforementioned coating liquid, forms a 
thermal-expansion nature adhesive layer, and can form it by the methods of common use, such as the 
method of imprinting this on a base material 1 (** arrival). 

[0032] When separating and forming a heat expansibility layer and an adhesive layer, a heat 
expansibility layer can be formed by applying the coating liquid containing for example, a thermal- 
expansion nature minute sphere and a binder on a base material 1 . As the aforementioned binder, high 
molecular compounds, such as a rubber system which permits foaming or expansion of a thermal- 
expansion nature minute sphere, and a resin system, can be used. Moreover, an adhesive layer can be 
formed using the coating liquid containing the adhesion matter by the method according to the 
aforementioned thermal-expansion nature adhesive layer 2. 

[0033] 300 micrometers or less (about 5-300 micrometers) of thickness of the thermal-expansion nature 
adhesive layer 2 are about 10-150 micrometers preferably, for example from the viewpoint which 
prevents foaming of a thermal-expansion nature minute sphere, or the paste remainder to the adherend 
by the cohesive failure after expansion. In addition, when separating and forming a heat expansibility 
layer and an adhesive layer, 3-300 micrometers of thickness of a heat expansibility layer are about 5-150 
micrometers preferably, for example, and 0.1-100 micrometers of thickness of an adhesive layer are 
about 0.5-30 micrometers preferably, for example. 

[0034] The base material which carried out the surface coat as separator 3 by the remover represented 
with a silicone system resin, a long-chain alkyl aery late system resin, a fluorine system resin, etc., for 
example; the adhesive small base material which consists of non-polar polymer, such as polyethylene 
and polypropylene, can be used. Separator 3 is used as mentioned above as the temporary base material 
at the time of imprinting the thermal-expansion nature adhesive layer 2 etc. on a base material 1 (** 
arrival), and protection material which protects the thermal-expansion nature adhesive layer 2 etc. until 
it presents practical use. It is not necessary to necessarily form separator 3. 

[0035] In addition, the thermal-expansion nature adhesive layer 2 (or a heat expansibility layer and an 
adhesive layer) can also be formed not only in one side of a base material 1 but in both sides. Moreover, 
the thermal-expansion nature adhesive layer 2 can be formed in one field of a base material 1 , and the 
usual adhesive layer which does not contain a thermal-expansion nature minute sphere can also be 
prepared in the field of another side. Furthermore, you may prepare an interlayer between a base 
material 1 and the thermal-expansion nature adhesive layer 2 etc. 

[0036] Drawin g 2 is the outline cross section showing other examples of the heat ablation type pressure 
sensitive adhesive sheet of this invention. In this example, while the thermal-expansion nature adhesive 
layer 2 is formed in one field of a base material 1 and the laminating of the separator 3 is carried out on 
it, the laminating of an adhesive layer 4 and the separator 3 is carried out to the field of another side of a 
base material 1 . This pressure sensitive adhesive sheet is different from the field in which the thermal- 
expansion nature adhesive layer 2 of a base material 1 is formed with the pressure sensitive adhesive 
sheet of drawing 1 only in that an adhesive layer 4 and separator 3 are formed in the field of an opposite 
side. 

[0037] The adhesive layer 4 contains the slime. The thing same as this slime as the slime in the 
aforementioned thermal-expansion nature adhesive layer 2 can be used. Although the thickness of an 
adhesive layer 4 can be suitably set up in the range which does not spoil the operability in attachment to 
an adherend, cutting of an adherend and ablation of the piece of cutting, recovery, etc., generally it is 
about 5-50 micrometers. Formation of an adhesive layer 4 can be performed by the method according to 
the aforementioned thermal-expansion nature adhesive layer 2. As separator 3, the same thing as the 
separator 3 on the aforementioned thermal-expansion nature adhesive layer 2 can be used. Such a 
pressure sensitive adhesive sheet can be used by using an adhesive layer 4, being able to fix to a plinth 
side. 
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[0038] Drawing 3 and drawing 4 are explanatory drawings showing the busy condition of the heat 
ablation type pressure sensitive adhesive sheet of drawing 1 . It is the outline cross section showing 
more the state where drawin g 3 carried out attachment maintenance of the adherend at the heat ablation 
type pressure sensitive adhesive sheet of drawin g 1 , and it cut in the predetermined size in a detail, and 
drawin g 4 is the outline cross section showing the state after performing heat-treatment and extension 
processing further from the state of drawin g 3 . 

[0039] In drawing 3 , 5 shows an adherend (cut body) and 6 shows the cutting plane line of an adherend 
5. Moreover, in drawin g 4 , 7 shows the piece of cutting in which the adherend 5 was cut and formed. 
[0040] The method which carries out sticking-by-pressure processing with proper press meanses, such 
as a rubber roller, a lamination roll, and press equipment, can perform attachment with the adhesive 
layer (thermal-expansion nature adhesive layer 2) of a heat ablation type pressure sensitive adhesive 
sheet, and an adherend 5. In addition, if required in the case of attachment processing, according to the 
type of a slime, it heats by the temperature requirement to which a thermal-expansion nature minute 
sphere does not expand, or water and the organic solvent can be applied and activation of the slime can 
be carried out. 

[0041] The cutting means of conmion use can perform cutting of an adherend 5. Although the conditions 
of heat-treatment can be suitably set up with the kind of the surface state of an adherend 5 (or piece 7 of 
cutting), or thermal-resistance and thermal-expansion nature minute sphere, the thermal resistance of a 
pressure sensitive adhesive sheet, etc., general conditions are the temperature of 350 degrees C or less, 
and less than [ processing-time 5 minute ], and especially the temperature of 100-200 degrees C and 
about processing-time 1-90 second are desirable. Heat-treatment can be performed in a proper stage 
according to the purpose of using a pressure sensitive adhesive sheet. Moreover, it will not be limited, 
especially if a heat expansibility layer foams or expands uniformly, and it does not pollute an adherend 
or does not damage as a heating method, although a hot blast heating method, a hot-platen contact 
method, an infrared-heating method, etc. are held. 

[0042] Extension processing of a pressure sensitive adhesive sheet can be performed by using the 
extension means of the common use used in case for example, sheets are expanded in two dimensions. 
[0043] The heat ablation type pressure sensitive adhesive sheet of this invention can be cut in a 
predetermined size, without causing gap and ablation of an adherend 5 at the time of cutting processing 
of an adherend 5, since it has an adhesive layer containing the adhesion matter. Moreover, since it has a 
heat expansibility layer containing a thermal-expansion nature minute sphere, by heat-treatment, a 
thermal-expansion nature minute sphere foams or expands promptly, the aforementioned heat 
expansibility layer carries out a volume change, the irregularity-like three-dimensional structure is 
formed and adhesion as a result a bond strength with the cut piece 7 of cutting fall sharply. Under 
the present circumstances, since the base material 1 has thermal resistance, a base material does not 
deform by the aforementioned heat-treatment, but the smooth nature on the front face of a pressure 
sensitive adhesive sheet can be held. And in the heat ablation type pressure sensitive adhesive sheet of 
this invention, since the base material 1 has elasticity, between each piece 7 of cutting is expandable 
even to the interval for which it asks easily by performing extension processing in the direction of a 
field. The operability and the workability in ablation and a recovery process of the piece 7 of cutting are 
sharply improved by the remarkable fall of the bond strength by the above-mentioned heat-treatment, 
and expansion of the interval between the pieces of cutting by extension processing in this way, and 
productive efficiency can also improve greatly. 

[0044] Although the heat ablation type pressure sensitive adhesive sheet of this invention can use an 
adherend also for the use pasted up eternally, while carrying out predetermined period adhesion of the 
adherend, after attaining the adhesion purpose, it is suitable for the demand or the use desired to cancel 
the adhesion state. The carrier tapes the object for part conveyance, for [ tacking ], etc. which can be set 
as an example of such a use like erectors, such as various kinds of electric apparatus besides a 
semiconductor wafer bridging, an electronic instrument, and a display unit, loan stop material, or a 
bridging; surface-protection material or masking material aiming at pollution injury prevention, such as 
a metal plate, a plastic sheet, and a glass plate, etc. are mentioned. It can be used suitable for the case 
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where the pickup recovery method which holds the side of pieces of cutting, such as a semiconductor 
chip, and carries out ablation recovery in the manufacturing process of electronic parts especially is 
adopted, recovery of a multilayer-capacitor chip, etc. 
[0045] 

[Effect of the Invention] According to the heat ablation type pressure sensitive adhesive sheet of this 
invention, gap sufficient between the pieces of cutting formed of cutting processing of an adherend can 
be formed and secured, and, moreover, it can be equal to the heat-treatment at the time of expanding a 
heat expansibility layer. Therefore, the operability and the workability in ablation and a recovery process 
of the piece of cutting formed of cutting processing of an adherend can be raised remarkably, as a result 
the productivity of pieces of cutting, such as a semiconductor chip, can be improved greatly. 
[0046] 

[Example] Although this invention is explained more below at a detail based on an example, this 
invention is not limited at all by these examples. In addition, the "section" means the "weight section" 
hereafter. 

[0047] The rosin phenol system tackifier 10 section and the isocyanate system cross-linking-agent 2 
section were blended with the toluene solution containing the acrylic copolymer 100 section which 
consists of the example 1 acrylic-acid 2-ethylhexyl 40 sections, the ethyl-acrylate 60 section, and the 
acrylic-acid hydroxyethyl 3 section, and the toluene solution of an acrylic pressure-sensitive binder was 
obtained. Subsequently, the thermal-expansion nature minute sphere (tradename : Matsumoto 
microsphere F-30, Matsumoto Yushi-Seiyaku make) 25 section was added to this solution, and 
application liquid was prepared. Extrusion molding of the resin (tradename : KS- 22 1 P, the Himont 
make, MFR2.5, density 0.89 g/cm3) which has the soft segment 50 section which consists of the hard 
segment 50 section which consists of polypropylene, and an ethylene propylene rubber was carried out, 
the polyolefme film with a thickness of 75 micrometers was produced, and the corona treatment was 
given to one side of this film. The polyester film which siliconized on the front face was made to apply 
and dry the aforementioned application liquid, the thermal-expansion nature adhesive layer with a 
thickness of 40 micrometers was formed, this thermal-expansion nature adhesive layer was imprinted to 
the corona-treatment side of the aforementioned polyolefme film (** arrival), and the heat ablation type 
pressure sensitive adhesive sheet was obtained. 

[0048] The silicone curing agent 0.9 section was blended with the toluene solution of the example 2 
silicone-rubber binder 100 section, and the toluene solution of a silicone system pressure-sensitive 
binder was obtained. Subsequently, the thermal-expansion nature minute sphere (tradename : 
Matsumoto microsphere F-50, Matsumoto Yushi-Seiyaku make) 30 section was added to this solution, 
and application liquid was prepared. Extrusion molding of the silicone rubber compound (tradename : 
KE931- U, Shin-Etsu Chemical Co., Ltd. make) was carried out, and the silicone rubber sheet with a 
thickness of 2mm was obtained. This silicone rubber sheet was made to apply and dry the 
aforementioned application liquid, and the heat ablation type pressure sensitive adhesive sheet which has 
a thermal-expansion nature adhesive layer with a thickness of 45 micrometers was obtained. 
[0049] The terpene phenol system tackifier 10 section and the isocyanate system cross-linking-agent 2.5 
section were blended with the toluene solution containing the acrylic copolymer 100 section which 
consists of the example 3 acrylic-acid 2-ethylhexyl 75 sections, the ethyl-acrylate 25 section, the methyl- 
methacrylate 3 section, and the acrylic-acid hydroxyethyl 5 section, and the toluene solution of an 
acrylic pressure-sensitive binder was obtained. Subsequently, the thermal-expansion nature minute 
sphere (tradename : Matsumoto microsphere F-30, Matsumoto Yushi-Seiyaku make) 30 section was 
added to this solution, and application liquid was prepared. Elasticity polyolefin resin (tradename : 
CAP350, the Ube Rexene make) was made into the interlayer base material, and the three-layer film 
with polyethylene which consists of lamination of polyethylene / elasticity polyolefin resin (CAP350) / 
polyethylene with a thickness [ total ] of 100 micrometers by fabrication by co-extruding was obtained. 
The polyester film which siliconized on the front face was made to apply and dry the aforementioned 
application liquid, the thermal-expansion nature adhesive layer with a thickness of 35 micrometers was 
formed, this thermal-expansion nature adhesive layer was imprinted on the fi-ont face of the 
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aforementioned three-layer film (** arrival), and the heat ablation type pressure sensitive adhesive sheet 
was obtained. 

[0050] As example of comparison 1 base material, it replaced with the polyolefme film, and except 
having used soft polyvinyl chloride (tradename : KM a film, the product made from the Mitsubishi 
Kasei vinyl) with a thickness of 25 micrometers, the same operation as an example 1 was performed, 
and the heat ablation type pressure sensitive adhesive sheet was obtained. 

[0051] As example of comparison 2 base material, it replaced with the silicone rubber sheet, and except 
having used polyester film (tradename : lumiler S-10, Toray Industries, Inc. make) with a thickness of 
75 micrometers, the same operation as an example 2 was performed, and the heat ablation type pressure 
sensitive adhesive sheet was obtained. 

[0052] The thermal-expansion nature adhesive layer side of each pressure sensitive adhesive sheet 
(20mm width of face) obtained in the evaluation examination example and the example of comparison 
was stuck on the polyester tape (the Toray Industries, Inc. make, lumiler S-10) with a thickness of 25 
micrometers, and the 180-degree Peel adhesive strength (N/20mm) before heating and after heating 
(adhesion) (part 23 degrees C for 300mm/in ablation speed) was measured. Moreover, while 
investigating the existence of the extensibility of the base material before heating and after heating by 
equipping a die bonder (CSP-100, NEC machine) with each pressure sensitive adhesive sheet stuck on 
the dicing ring, and pulling it down 10mm, visual observation of the existence of deformation of the 
base material of the pressure sensitive adhesive sheet after heating was carried out. In addition, to the 
pressure sensitive adhesive sheet of an example 2 and the example 2 of comparison, heat-treatment was 
performed for 60 seconds on the 130-degree C hot plate, and was performed for 60 seconds on the 100- 
degree C hot plate to the pressure sensitive adhesive sheet of examples 1 and 3 and the example 1 of 
comparison. A result is shown in Table 1 . 
[0053] 
[Table 1] 
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At the pressure sensitive adhesive sheet of examples 1, 2, and 3, heat-treatment order was not asked, but 
to elasticity having been accepted in the pressure sensitive adhesive sheet itself, in the pressure sensitive 
adhesive sheet of the example 1 of comparison, the base-material film became soft by heat-treatment, 
and the smooth nature of the pressure sensitive adhesive sheet itself was lost. Moreover, elasticity was 
not accepted in the pressure sensitive adhesive sheet of the example 2 of comparison. In addition, as for 
the paste remainder, neither of an example and the example of comparison of the cases was accepted in 
the polyester tape after adhesion measurement. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat exfoliation type pressure sensitive adhesive sheet in which it is the heat exfoliation 
type pressure sensitive adhesive sheet by which the heat expansibility layer containing a thermal- 
expansion nature minute sphere and the adhesive layer containing the adhesion matter were prepared in 
one [ at least ] field of a base material, and the aforementioned base material has thermal resistance and 
elasticity. 

[Claim 2] The heat exfoliation type pressure sensitive adhesive sheet according to claim 1 which 
consists of the multilayer films or sheets with which a base material consists of a thermostabilizer 
content elasticity vinyl chloride film or a sheet, elasticity polyester film or a sheet, an elasticity 
polyolefine film or a sheet, a rubber system polymer sheet, or the aforementioned base-material 
material. 

[Claim 3] The heat exfoliation type pressure sensitive adhesive sheet according to claim 1 by which the 
heat expansibility layer and the adhesive layer are formed in one. 

[Claim 4] The heat exfoliation type pressure sensitive adhesive sheet according to claim 1 by which the 
adhesive layer containing the adhesion matter is prepared in the field of another side of a base material 
while the heat expansibility layer and the adhesive layer are prepared in one field of a base material. 



[Translation done.] 
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A heat-peelable adhesive sheet which comprises a substrate and, formed on at least one side thereof, a 
heat-expandable layer containing heat-expandable microspheres and an adhesive layer comprising an 
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mmt. mimm^n^fj^mm 2 t^mofcys&(^<i: 0 ^ 

#^2±CD-feM*u-^3iI^«CD^><D^:ftm-C#2>. C 
co<i:^Aj:^ASV-h«. tt#® 4 ^^Jffi-r^ Cite J: 

[0 03 8] ^3J^^04ti. S KT^^feiHMMtt^ti^- 
[0 03 9] ^stcisi^T. 5\mmi^mmmm^ 
[0040] mmmm^^mu- h c^j^^m (is^sitttt 

[004 1 ] mmt^sommt. mm(omwj^^(>c^ 0 

■c*D, ^FCciaKi 0 0^2 0 0'a ^^mi-^Qo 
^ibrti. ^ewij^:^. t^m^mii^. ^^9^mmm 



(6) 000- 1 69 808 
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[0042] h<Df*5SA!iSti. Fd^t^. h 

[0 04 3 ] :*:^^©^iHJg|Mttlfi/-- h ti. tt^M 

\K<DE,:x7vmmmf^^ti. mm^titcmmni torn 

cttccto, s^^>r7r^^^^cc^M'r^r^Piicc$r 
oM.:Ktt^^*). mw\>iri<Dmm. mm:m(fC^^ii>m 
[0044] :^^m<DmMmm.^miy- h i&mw^ 

(^MLxi^^, c<D^^rj:mmo:>Mi^mtLx\ct. 

i b /c^M^WX « -7 X > i/t* <b':f&i^tf ^ » 
[004 5] 

40 lE^©.f*cD^»T^raxtc J: 0 tiife^WK-racc+^^cra 
[0046] 

{mmm'i wrtc. nmm^m-^\.^x^^m^^^nn 

ttih^ox\tUi.^. rj:ia. I^T, rgpj rgsBPj 
50 ^;ti^-r-2». 
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(0047} mmm i 

t»7xy-;P3^ft^^#-^^Ji ogiJi^fyt^r^^-hl^ 

>-r?*nfU>^M^f*J:0J^c-2>y:7 h-bi^^> h5 0 
gPi^rWr-S^IJfli (^p°D^ : KS-2 2 1 P. >^^-^'^> 
M±S. MFR2. 5, ^^0. 89g/cm') 

[0 048 ] ^Jfe«?d2 

i^';n->d^A^lP^Jl 0 0Sl5Oh;Ux>S«tCi^'>lr3 

^/h^ (^D°D^ : -7y^h-7-^'i'PX:7:cr F-5 0. 
fc. i^^y r3->=fA^>.'^*»!;> K mn°n^ : KE 9 3 1 

[0 04 9] mmms 

u^uaL^}Vb^f3->hUi>T ^ \ oogp 

^Jl 0gIli'<yi>T^-h.^^tj|f^J2, 5gi5i^iB^U 

i^a:^:7xTF-3 0. ^£^J!§iJi^ (^) 30^ 
(^p°p« : CAP3 5 0. ^gi5U+-t2> (^) K) 

^flg (CAP3 50) /^^^) x.^\^:yo:>mmmf^hf^i> 



(7) i^gg 2000-169808 
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[00 5 0 ] J:b^ 1 

[0 05 1 ] mm2 

m^tLX. i^';=3->rfA'>- htcf^^r. W-^lb 
ium<D;K';xxf-;l/:7 ^ Jl^A (^d°^ : S- 1 

[0 0 5 2 ] Wfmum 

mmmsLijfmmxmhtxfc^i&mi^'' v ( 2 o mm 

m) (omm^m^mmm^m^ 2b u m(0^>^ x;;^r-;U 

7^-7* (mu (^) i^. ;u5^-s- 1 0) ccfe^u. 

(N/'2 0mm) ( jHMiiSS 0 0 2 3-C) 

y-^ii^'vy- (CSP - 1 0 0. NEC^i 
20 m t^^^l^X. \Omm^\^nt-rct\iCJ;:^.m^ 

-c6 o#r^m\ njfe^ 1 . 3VLmt%m i cd^^v- 

[0053] 

[^1 ] 

30 «1 



40 
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50 [0 1] ^mm(ommm^mty- vco-m^^rm^ 
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